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(57) Abstract: 

PROBLEM TO BE SOLVED: To precisely estimate a 
smooth pitch path with a low amount of arithmetic and to 
obtain good sound quality in the case of calculating the 
autocorrelation for estimating the closed loop pitch path 
by applying a specific sequential algorithm by using a 
repeatless residual for sound source and limiting to 
integer point delay. 

SOLUTION: An inverted filter circuit 300 generates a 
residual signal by passing a hearing-feeling-weighted 
signal vector through an inverted filter, and an impulse 
response calculating circuit 380 calculates the impulse 
response of a composite filter. A delay trial circuit 310 
changes the delay sign of an integer value by the amount 
of existential range of the sign; a delay vector generating 
circuit 320 produces the delay vector equivalent to the 
integer delayed value corresponding to the delay sign 
from the residual code book 420 which stores past 
residual signals; a pitch path estimating circuit 360 
estimates the pitch path which smoothly changes the 
pitch using the auto-correlation and mutual correlation 
calculated by an auto-correlation calculating circuit 410 
and a mutual correlation calculating circuit 350-2 by 
means of Kleijn method. 
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[0109] #:(;:, *B5:tBB8»ttJlE]|& 3 5 0 - 2 T\ tS 
StB^Cd^-t^ (1 1) fi0^23SI^<t *3**So 

[0110] _bl5S^-<^ K A^/SEIK 3 2 0, § 
BSSLfcHIMIft 4 10, fSSffi S*tUlHlB 3 5 0 - 2 

[0111] 3ii!s«T[H]&3 i o (d«t-5ft!ia/i^— ^r** 
fflB8*ffl^-C\ fcf ^^^^tt^lfiIK3 6 0"C\ fy^S: 

[0112] cco^jfe-cjijt-f , ±mk&mm<ovem* 

[0113] ^ic, mm^mmx\ *fc^»]3a^60K^* 
^tc^y U-A£ irft^i, fta-^^^ U-AT% 

d) tBBfl) (-J: "9**5 0 

[0114] tittobMcWcM^-?? u--AcoMficof^tfB 
t^StL, lo9i|*jJ;{J«logof y7i/-AT, as© 

mftx~&hWMRBtn (Cd 2 /G d ) d^tofcsasg 

[0 115] ^C0^Hi"C 1 7 L/ — Art(C*5fcSM*cO t° 
Lx-ACO|?fffi^^D (Cd 2 /G d ) COj@Sl34Sfl:fc^# < 

[0116] 

[Hffi#J2] EllSt/|ll3Sr#SBL-C, ^m<0%2(0 
HJSSW*KW"r5o #Hlfc0iJ(C:lolo-C, ^*o«ricttBft 

[ o i l 7 ] m 3 *HJE<JiJlcio^-c, H l (O'&m^ 
911 [h]SS 1 6 0 - 2<Of$/&£^[U-C& ) Oo 
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f 0 1 131 &mz&mj& *V=--Ji'i:3L9rt -Z>a 

[0119] is/s^- h*y??mm®&3 1 cm, 
^^{zn^^mMn^(o&mn^(o^m^^x, mat 
0K-efc5o *<^ffli^Sfi5»fiHfrfe»i<oitite^ji:rai:"r* 

[0120] i2 (ommm^mm^tumm-r 5 G * 

fBl*#SLT, W-SHfc&S (a) T-tt, A^l^-h 
1 0 0 «fc *9 , »^m#?5 s A**^y yr 1 1 OiC^ff 70 

c%^(om^itn^-^-^ ^^--y ^ ^ ^ 2 1 ofci^^tL^ 
[01211 ^^7711 o {zw^bntz^^m^n, 

[0 12 2] igiS^- K^^15 0, = — K^y 
RW<< ^ = — KTV ^ 1 9 0T* = — K^y 

[0123] £i\ ft^JiCfiJWT'aJlHlK 160-2fl 

U (»3£f?-S§-) ^;Uf^l/^t2 10!:e 

[0124] Mtbbtitimi&=* — K-<^ h/U<E>fg 

9-9-2 i ofciRs^-rso 

[0 12 5] i8j£ = — K-<^ h/vtfiS3- b^ 

^^^fhtzm, ?4 ^mmmffi2 o ox2^(nmw,<v 

[0126] El 1 &#fiB.Lt, IS-^ftaia (b) -Cfi, 
7-7/^/i/^t2 2 0t\ A^Stl/iei$?5**#W ^ 

Stt's-KU -^/S^^/u^ 2 3 O^teitf^o 
— K^.y ^ 1 5 0 Srfflv^-CiiJC = — 

M70 fcffl^-C^iKs — h/u££/£-r& 0 
[0127] y^y^-KJ; b^t=S- 

£1*tf^;bitT^J#:7^yu^ 2 3 ocoA^ff^-^^r 
So A^ff-^&ffl^T^/S? >r/U* 2 3 OT't 

PiB^cnSf&^nte Oo 50 
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[ 0128 ] m2<D%ifcm{z&>,-tz>& n=f'm\m> 

sjw^bjeik 1 6 0 - 2(D&mztmiz7jkLtzh(Dx& 

5 0 

[0129] Si\ iS?7^/^[H]SS3 0 0t5f^7U 

[01301 :^/u*JCS»tBlH]» 3 8 0^ ^flt7 

[0131] ^f^l^^/u^ y >^!eIB8 3 9 0T\ 

[0 13 2] S^f£tT[e]&§ 3 1 0T% 
W-§-Sr«?TSit, #ilSW*Sfc:3 2 0, 4 1 0, 3 5 
0-2 comM&Tf ? o 

[0133] mm^<? h/l-£/&[Hl&3 2 0T\ SffiWfr 

0^3 1 oxtzfe£ntzmm&^dizttfc^zmm%m 

b^ r d£**6£ 0 r dJ2±it (8) CLfc^ot* 

[0134] si:, iataBa*ttsiHiB4 i b-e, i£fa 

Gd=<H • H • r d > 

£_t^ (12) Kleijn^(C «fc 9 il#C#J [C*#> 

[0135] &fC, ffiSUBBSactHlHlK 3 5 0 - 2t\ ffi 

SfflB8CdSr±S: (1 1) (r>Wh2m.\Z£. '0 >ft<£>o, 

[0136] ^ LT, i§3£^<^ b^£/3c[El&3 2 0, g 
£fflBI»tti!El&4 1 0, ffiStlMgiiiEE&S 5 0 -260 
l ^ — J*z\*(D^y-?y is — J*{zttLXffo 0 

[0137] smnrt\a\&3 1 otctsftLa^— ^-e* 

tiBB&fflV^T, t: 0 y^y> o ^fi^[Hl£S3 6 0 T% tyfS: 

[0 13 8] cco^ffiT?(±i£r . ^S3S,fiai£co!g«l* 

o ^ T fi±!S^C^ 2 (Djffe & m V ^ 5 o 
[0 13 9] SE^iiS-C, fcb^mifr&vmfa 

[0140] *at> 6^1^*58-^7' 7 — ^<39M<@<o{£4$ 
(C^L, 1 omjjo J;t>* 1 o^cq-^^7 ix — i,T\ IlO 
^{kfr-7£mmfo(zi&i£&j: o \z.fa-$i&iriTz.m&m.<F>fa 

[0 14 1] rt^^JHiT? i ^ u — ^rt(c^^5M*co f 
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[0142] gttt^ U'-^SlciSfEa- K:/ 

^(O^mJm^X'foZmfc^- 1 5 0 Srffl^t 

[0 14 3] ^M^mfiWiCitLtf, ^n-XK^- 
T't'^^I^S affiBi*ffl«fe(C*5^T, Kleijn 

t£3fcco % Nim= 2 1 i LfcaBtiBaiftfflffi^Jt^-C, HI 
5tC*1-<fc 5fcftUB»*3^&ixfco Kleijnfttt* ifi 
ffl«T*ft<^«»-CfcSfcfe. 1 1MOPS 

(Mega Operation PerSecond) <C(g;ML"Ct>, tefiEfiP 

[0 14 4] ±faH16W-e(i, ttrtSa^f+ttft-i- 

[0 14 5] ifEHjSSW-Cfi. fcT:y^<;*«:Mffl ^ 

[0 14 6] titz* ±EHJSffi]"C-ii, 17l/-Att'-> 
[0 14 7] ±Klli£0J-t-J±, iftjgilMft^ir 1 

[0 14 8] ^btc, ±mmm$]x&, ^m&miz.&m 

[0 14 9] $(biC*7t. ±ffi3lifi0«-CKfc* «iR=-K 
tffc, ^ [.yuflrjji^ (vq) 7/^yXAi:J:9fS 

»i¥ 2 - 2 2 9 5 5 2 - 2 2 9 5 6 ^Ml «: 

[0150] -tmnmrnxte. ^p^mm^L 
p cftmzm^^xmm&ft^f^. v^^^ — 
$ ^fflas-r 5 b u r Gfe^cof&co^wifeicio^-c tjpiai 

[oi5i] ^fc, ±mmMMx&, lpciic^^ 

Xn&WLfzfr, P ARCORftS^L S Pfilftcoj: 5* 



[0 15 2] ±!53llfi0iJf-^^ 

[0153] 

^T, M 5 £tlZ> *>tlti 0 KleijnffifiiS 

fa)B-e?i<^ffi»-cfe5fc*!>^ Ifi^^ l iMOPS 
[Hffi^«S*ftlftW] 

[Hi] ^^^o^^^^^^b^^v-^r-Aco^ 

fls:(7?«^c4:^i-|a-e*>9, (a) (iW-^fk&aS:, 
(b) JilS-^b&S&^L-C^So. 

[13] **W^33'J^||ffiOT(Oft^^»]lHlK(7)«^KS:^ 

[S4] *^w^ii^j^^ffl?a*^>--^J*:^-t-ia-cfc 

[15] t^*^^^^^b^Mi/^x^(0^fr«^;^^ 
•naT-fc5o (a) ttJftft&lSr, (b) tttt^t:^ 

[13 6] tr^/f-^^flt^Sr^-f U ^?%mx'uo& 

1 0 0 ^^A^^- h 
110 ^y7r 

1 2 0 ^##f[H]&§ 

i 3 o s<? *—?&*ikmv& 
14 0 S^-fi-ttlHlK 

1 5 0 iS/C^— KT'y ^ 

1 6 0 - 1. 1 6 0 - 2 g»mi'J[H]&§ 

1 7 0 ^m^- Y-fy 9 

i s o %wm>%w$k 

1 9 o y^y^-Kyy ^ 
200 y^y^0S§ 

2 1 0 ^yuf-yi/^t 

2 2 0 T-'^/u^-^U^Ih 
2 3 0 
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2 4 0 fl^ffljfiSB^- 

300 WtT^pWM 
3 1 o mMun\°i^ 

3 2 0 hyu^fe^cEIBS 
3 3 0 7 4^$V^tfm& 

3 4 0 g£WI3@tUlHlSS 

350-l> 350-2 fg51f!ill^:fcB[E]S& 
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3 6 0 \fy^y<^m^MU 

~3~7"0 — iS/K"=~K^17'^*ai3!lllI"8S 

3 8 0 V/^/U^J^^®L[±i(pISg 

3 9 0 iS^lfiJ^-f /u^ !J ^Elifc 

4 0 0 g£t@Kififafc(-J:5 i SfflK^ttilHlSS 
4 1 0 Kleijnft^<t5S£*aB8*ttllHlK 

4 2 0 38i3-h7y^ 
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